Carbachol injections into the ventral pontine reticular formation activate locus coeruleus cells in urethane-anesthetized rats.
Two pontine reticular regions are implicated in cholinergic triggering of rapid eye movement (REM) sleep: the dorsomedial tegmental region and the ventral nucleus pontis oralis. We previously determined that, in urethane-anesthetized rats, microinjections of a cholinergic agonist, carbachol, into the dorsal region produce REM sleep-like effects comprising cortical activation, hippocampal theta rhythm, suppression of hypoglossal (XII) nerve activity, and silencing of pontine noradrenergic neurons. Our goal was to determine whether carbachol injections into the ventral nucleus pontis oralis elicits comparable effects. Recording of cortical electroencephalogram, hippocampal activity, XII nerve activity, and discharge of noradrenergic cells of the locus coeruleus. Basic neurophysiologic research laboratory. Urethane-anesthetized, paralyzed, and artificially ventilated or nonparalyzed and spontaneously breathing rats with microinjections of carbachol (10 nL, 10 mM) into the ventral nucleus pontis oralis. In artificially ventilated rats, carbachol injections repeatedly elicited cortical activation and hippocampal theta rhythm. Concomitantly, the activity of locus coeruleus neurons increased from 2.0 per second +/- 0.4 (SE) to 2.6 per second +/- 0.4 (P < .05, n = 8), as did XII nerve activity (by 42.5% +/- 8.8%; P < .01). In spontaneously breathing animals, carbachol similarly activated the cortical electroencephalogram and hippocampal activity, whereas XII nerve activity was reduced by 6.7% +/- 2.5% (P < .05) together with increased ventilation, as indicated by reduced end-expiratory CO2. Carbachol injections into the ventral nucleus pontis oralis activate, rather than silence, noradrenergic locus coeruleus neurons. This is not compatible with the state of REM sleep.